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1 
This invention relates generalty, to apparatus 
for checking alignment of vehic]e wheels and re- 
fers more particu]arly to improvements ingages 
çf the type used for indicating deviation of the 
front steeïing wheels of a vehicle from a prede- 
termined plane. 
The steering wheels of, vehicles are ordinarily 
supported in planes inclined a,t an angle depend- 
ing upon the camber, "toe-in" and-caster angles. 
The angularity of the. planes of rotation, of the 
steering whee]s is critical in obtaining, optimum 
performance and for the purpose of .this descrip- 
tion is hereina,ter referred -o ,as alignment or 
"toe-in" of the wheels. 
It is one of the objectes of this.inventionto pro- 
vide a relatively inexpensive gage capable of be- 
ing readily instal]ed and easily, operated to 
curate]y indicate the alignment or "toe-in" of ve- 
hicle steering wheeis. In accordance with this 
invention the gage is provided with a ramp or 
guide for directing a vehicle to a position wherein 
,the steering wheels are operatively, associated 
with the gage. 
The invention bas as anothe.objecç.to provide 
a gage having rolls supported, in such relationship 
to the guide or ramp that the wheels ai opposite 
sides oî the vehic]e are respectively supported 
by the rolls when the wehicle is,in operative rela- 
tion to tt]e age, In accordance withthis inven- 
tion the ro]]-s are .rotated to, impart rotation to 
the wheets engaged thereby, and are. slidable in 
opposite directions along their respective axes. 
ït is still another obect of-this:invention to 
provide a gage of the above type.having guiding 
elements in the form of rollers respectively en- 
gageable with opposite sides of the wheel sup- 
ported on one roll in a manner such that he 
iatter is slAfted axially by any deviation of the 
plane of rotation of the wheel fom the vertical. 
Assuming that the wheel, engaged by theroll is a 
front steering wheel, the extent of axial shifting 
of the roll depends on: the.."toe-in" of the wheel 
nd owing to the rie between the steering ,wheels, 
it follows thst the dmm engaged, by the wheel 
at the opposite side of the,vehicle is also shifted, 
axial]y an amount depending on..the "toein' of 
the !atter wheel. 
The invention bas as a fur.ther obect to. pro- 
vide visual indicating means operated by £he rolls 
to enable the operator fo determine, ai a glance 
the extent the planes ,of rotation:of the wheels en- 
gaged by the rolls deviate ïrora the optimum or 
predetermined plane. 
ït is a still further feature of.,this inventior to 
provide means renderingit possible .to relutively. 

2 
adjust the guide rollers to vary the distance 
therebetween and permit accommodating vehicle 
whee]s having pneumatic rires of different sizes. 
The foregoing as well as other objects wfll be 
5 ruade more apparent us this description proceeds, 
especia]ly when considered in connection with 
She accompanying drawings, wherein: 
Figure 1 is a semi-diagrammatic plan view of a 
wheel alignment gage embodying the features of 
10 this invention; 
Figure 2 is a side elevational view of a part of 
the gage shown in Figure 1; 
Figure 3 is an end elevational view of a part of 
the gage having certain parts broken away-for 
15 the sake of clearness; 
Figure 4 isa sectional view taken on the line 
--- of Figure 3; 
Figure 5 is a sectional view taken on the line 
-- ofFigure 3; 
20 Figure 6 is a sectional view taken on the line 
-- of Figure,5; 
Figure 7 is a fragmentary plan view of the por- 
tion o the gage shown in Figure 3; 
Figure 8 is a sectional view taken on the line 
25 --] of Figure 7; and 
Figure 9 is a diagrammatic elevational view of 
the indicating means. 
The gage forming the subject marrer of this 
invention may be advantageously used to indicate 
30 alignment of vehicle wheels, and is particularly 
designed for use in determining the "toe-in" of 
the front stem2ng wheels of motor- vehicles. With 
the above in view, reference is .ruade more in de- 
tail to the drawings, wherein the reference char- 
35 acter I} in Figure 1 designates, a ramp having 
tracks   spaced laterally ïrom each other a dis- 
tance determined to respectively receive the 
ground .engaging wheels at opposite sides of a 
vehicle, The tracks Il terminate at the rear 
40 ends in channel-shaped sections 2 having a suf- 
ficient width to freely receive the pneumatic tires 
ordinarily installed on the vehicle-wheels. ïn 
cases where the alignment or "toe-in" of the 
front steering wheels of the vehicle is to be in- 
45 dicated, the vehicle is driven or propelled along 
the ramp  ( to a position wherein the front steer- 
ing whee]s 13-respectively engage in the chan- 
nels 12. 
Supported directlF beneath each channel 2 is 
50 an elongated roll or drum  having its axis ex- 
tending normal to the channel and having a 
length somewhat greater than the width of the 
channel. The rolls or drums I  are in axial align- 
ment, and the diameter of the rolls is such that 
5 the top, portions theref respectively project 
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through slots 15 formed in the base portions of 
the channels 12. As hown in Figure 4 of he 
drawings the top poions of the rolls or drurns 
lie in a plane which includes ,the inner surfaces of 
the base portions .of he channels 12, and the 
]ength of the slots 15 is such as o enable support- 
ing the front wheels 13 on the respective drums or 
rolls 14. If wfll also be noted from Figures 1, 4 
and 7 of the drawings that a pair of idler rollers 
6 .are journalled on each channel 2, and occupy ]0 
posi.tions in the slots 15 aç opposite sides of the 
rolls or drums 14. The rollers 16 provide auxil- 
iary supports for engagement with the wheels in 
the event the ]atter hould roll off She drums 
and prevent any possibflity of wedging the ,pneu- 
matic %ires on the wheels in the portions of ,the 
slots at opposite sides of She drums. 
The construction of the two drums 14, and the 
manner in which the latter are supported is iden- 
tical. Consequently a description of one drum 20 
and ifs support wfll suiïice for both, and with 
this in view, reference is lnade particularly fo 
Figtu'e 3 of the drawings. In detail each drum 
comprises a sleeve or cylinder 17 having the op- 
posite ends closed by suitable caps 13. The caps 25 
8 are removably secured in place by studs 19, 
and are formed with aligned openings 20 there- 
through. A shaft 21 extends axially thr0ugh the 
a]igned openings 20, and is journalled ai oppo- 
site ends in bearings ï2. The bearings 22 are 30 
secured fo suitable frame structure 23, and the 
latter is in turn connected fo the associated chan- 
nel 12 by angle braces 24. 
The shaft 21 is driven by a suitable electric 
rnotor 25 having a drive shaft 26 and having a 
pulley 27 secured to the drive shaft. A belt 
connects the pulley 27 to a pulley 29, which is 
secured fo one end of the shaft 21. The motor 
is secured fo a mounting plate 30, and the latter 
in turn is pivoted on the frame structure 23 for 40 
swinging movement fo enab]e varying the di- 
mension on the belt 28. The mounting plate is 
held in any one of a number of adjusted posi- 
tions with respect to the supporting structure 23 
 . by means of an adjustable device designated gen- 45 
erally by the numeral 3 I. 
The drum or roll 14 is connected to the shaft 
2 for rotation as a unit with the latter by the 
means shown in Figures 3 and 4 of the drawings. 
In detail a ring 32 is mounted on the shaft 21 5o 
intermediate the ends of the drum, and is formed 
with aligned openings 33. The openings 33 reg- 
ister with a bore 34 formed in the shaft 21 and 
having its axis extending af right angles to the 
axis of the shaft 21. A pin 35 projects through 55 
the aligned openings 33 and bore 34 in the man- 
ner clear]y shown in Figure 4 of the drawings. 
The oPposite ends of the pin 35 respectively pro- 
ject into grooves 36 formed in the inner surface 
of the sleeve 17 at diametrically opposite sides of 
the latter and extending for substantia]ly the full 
length of the sleeve 17 in parallel relation fo the 
axis of the d»um 14. Suitable rollers 38 are re- 
spectively journalled on opposite ends of the pin 
85, and engage the opposite side walls of the 65 
grooves 36. 
If fol]ows from the foregoing that the drum 
is connected fo the shaft 21 in a manner such 
that if not only rotates as a unit with the shaft, 
but is also capable of sliding movement in oppo- 70 
site directions axia]ly of the shaft. In order to 
assure relatively free sliding movement of the 
drum 14 along the shaft 2 » suitable anti-friction 
means is provided between the drum and shaft. 
As shown in Figure 3 of the drawings a pair of 75 

4 
bearings 48 and 41 are respectively supported 
within the drum ai opposite sides of the ring 32. 
Each bearing 41 comprises a ring 42 secured fo 
the shaft 21 and a ring 43 suitably secured to the 
drum. The rings 42 and 43 are in concentric re- 
lationship, and are spaced by a ball retaining 
ring 44. The ring 44 carries a plurality of ball 
bearings 45 positioned to respectively engage the 
adjacent surfaces of the concentric rings 42 and 
43. Thus the drum 4 is freely s]idab]y mounted 
on the driving shaft 2 I. 
Supported on one of the channels  ai oppo- 
site sides thereof is a pair of guide rollers 46 
and 47. The fol]er 46 is journalled on a bracket 
8 for rotation about an axis perpendicu]ar to 
the axis of the drum 4, and the bracket 8 in 
turn is welded or otherwise suitably secured fo 
the inner side flange of the channel  2. As shown 
in Figure 3 of the drawings, the inner side flange 
of the channel 2 has a slot 49 through which the 
follet 46 projects into engagement with the ad- 
jacent side of the pneumatic tire on the wheel 13. 
The follet 47 is journalled on the upper end of a 
pin 50 having ifs axis parallel fo the axis of rota- 
tion of the follet 46 and having the lower end 
secured to the free end of an arm 51. The other 
end of the arm 5 is pivoted on the outer flange 
of the channel 12 at the outer side thereof, and 
a slot 52 is formed in the outer flange of the 
channel to permit swinging movement of the foll- 
et 47 into engagement with the pneumatic tire 
on the wheel 13 af a point opposite the point of 
engagement of the follet 46 with the tire. The 
follet 47 is held in any one of a number of ad- 
justed positions by means of a ratchet 3 secured 
fo the swinging end of the arm 51 and having a 
series of teeth 54 engageable by a pawl 50. The 
pawl 55 is pivoted on a bracket 6 secured to the 
outer flange of the channel 12, and is normally 
tu'ged into engagement with the rack teeth by a 
suitable spring 57. As shown in Figure 7 of the 
drawings, one end of the spring 7 engages the 
swinging end of the pawl 5, and the other end 
of the spring engages a pin 58, which in turn, 
abuts a flange 58 on the bracket 56. The above 
construction enables varying the distance between 
the guide rollers 46 and 47 fo accommodate pneu- 
matic rires of different widths. 
The front wheel 13 adapted tobe engaged by 
the guide rollers 46, 47 is guided into a position 
wherein the inner side of the pneumatic tire en- 
gages the follet 6 by a generally V-shaped guide 
60 shown in Figure 1 of the drawings as secured 
to the top surface of the track I I along which 
the above mentioned wheel 3 is advanced. After 
the wheel 3 is directed fo a position on the drum 
14 between the guide rollers, the rear wheel 61 
on the same side of the vehicle is b]ocked from 
movement in either direction by suitable stops 
62. The stops 2 may be in the form of blocks 
adapted to test on the adjacent track I I af the 
front and rear sides of the wheel 6. When this 
is accomplished the guide follet 47 is swung in- 
wardly to a Position wherein if cooperates with 
the opposed guide follet 46 fo, in effect, clamp 
the adjacent pneumatic tire therebetween. The 
clamping action is of a yieldable nature, and for 
accomplishing this result, a coil spring 63 is pro- 
vided for normally urging the guide follet 47 in 
wardly toward the adjacent wheel 13. The guide 
follet 47, however, is effectively locked in a Posi- 
tion wherein if engages the adjacent side of the 
wheel 13 by the rack 53 and pawl 55. 
It wfl], of course, be understood that when the 
front wheel 13 of the vehicle is supPorted on the 
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drum ! 4 between ,the. guide, rollers» the opposite, 
front wheel assumes a position in, engagement 
with the adjacent drum. |,4.. Thus rotation of ,the 
drums about.their respective axes imparts ,a .ro- 
tative, movement to the, front wheels. |3: of. the 
vehicle. Since the.front wheels are«interconnect- 
ed in accordance with conventional practice, and. 
since.: one of he wheels 2s yieldably, gripped be- 
tween: the guide rollers, iç follows tl¢ïat the drums 
|4are shifted axially of he respectiveshafts a 
distance depending, on the %oe-in" ofthe wheels 
engaging the drums. 
The extent of axial movement of the drums | 4 
by the.front wheels | 3:may be readily determined 
by observing an. indicator 6§. As shown, in Fig- 
ure 9 of the drawings the indicator 6§ comprises 
a pair of manometer, tubes 66 supported in ver- 
tical positions on a panel 67 which, in. turn, is 
located where it may be readfly viewed by the 
operator. The upper ends-of the.tubes 66 are 
open, and the lower ends of the-tubes arerespec-. 
tively connected to the. inner, ends. of cylinders 
88: by conduits 69. A cylinder 68 is associated 
with each drum |4 and one of the cylinders is 
shown in detafl in Figure 3 of the drawings as 
having the inner end suitably secured, to the 
supporting structure 23 beneath the associated 
drum | 4, A piston 76 is slidably supported within 
thecylinder and divides-the latter inte two cham- 
bers 7! and 72. The chamber 7' communicates 
with the conduit 89 and the chamber .72 is.vented 
to the atmosphere Also the chamber 7|, con- 
duit 69 and manometer tube 66 connected to the 
conduit are filled with,a suitable tiquid to be more 
fully hereinafter referred to. The cylinder 
sembly associated with the other drum |4 is 
identical te the one described above, and is there- 
fore, not shown herein. It will suffice to point 
out, that the chamber 7 | of this cylinder, is con- 
nected to the other manometer :tube 66 shown in 
Figure 9 of the drawings. 
The piston 76 in each cylinder 68 is secured 
to the-inner end of a rod 73 shown in Figures 
6 and / as having the outer end pivoted, to the 
lower end of a lever 74: The lever 74 is pivoted 
intermediate the ends on a part of the frame 
structure 23 by a pin 7§; and a follet 76 is sup- 
ported on the upper end-of the lever in a position 
to engage an annular bearing 77 on the adjacent 
end of the associated drum |4. The bearing.7 is 
concentrically arranged with respect tothe axis 
of the drum, and has a rolling contact with the 
roller 76. 
It follows from the above that the pistons 76 in 
the cylinders 68 are respectively operated by axial 
movement of the drums |4 on their respective 
shafts 2|. The two drums are normally yield- 
ably urged fo positions on the shaïts 2! wherein 
the pistons 6 are centered within their respec- 
tive cylinders 68 as indicated in Figure 3 of the 
drawings. The drums |4 are yieldably held in 
their normal posiMons byrollers 86 respectively 
engageablewith opposite ends of each drum and 
supported-on the upper ends of arms 8. The 
arms 8 |. are pivotedintermediate the ends on the 
frame structure 2, and are pivoted at their 
lower ends on the inner ends of rods 82. The rods 
82 extend through openings in adjacent, parts 8§ 
of the frame 2 .and are threaded at their outer 
ends ,for receiving the nuts 8. Suitable coil 
springs 84 are respectively supported on the rods 
8 between the nuts .83 and the frame parts 8§ 
for yieldably urging the rollers 80 toward each 
other into engagement with opposite ends of the 
drum Thus sliding movement of the drums 4 in 

either: direction,from:£heir normal :positions on 
the respective shafts | is,resisted:by-:the«springs 
- 84 It is,preferred:.to proide, stops:,84 or posi, 
tively limiting inward swinging movement otc the 
5 rollers 86 at the, uppez ends .of, the. arms 8 |. 
These stops are: locate&between the lower ends 
of the arms 8 | .and the.parts .8 of. the. frame 23, 
and are adjustable to assure normally, locating. 
the drurns | 4 in. their center pbsitions. 
10 Operator 
Assuming that.the..wheels |3 of vehicle are 
respectively supported.on the.two:rolls._or drums 
|4, and that theguide rollers:46, 47..are.relatively 
15 adjusted te engage opposite sides, of a pneumatic 
tire on one of the wheela ! , it,wili.be noted that 
rotation of the drums 4 by the shafts2.| imparts 
a rotative movement £o the wheels.| 3. Inasmuch 
as. one of the wheels: ! 3 is gripped by. the guide 
20 rollers 48, 4 and since the wheels 3.at.opposite 
sides of the vehicle are intercormected,, it follows 
that any "run-out', or deviation about .a verti- 
cal axis of the planes of rotation of the.respective 
wheels.from planes perpendicular to the axes of 
25 the drums supporting the wheels results .in the 
application of an axial thrust on the drums 
1%r. examplethe .front. steering, wheels of a ve- 
hicle toe-in a predetermined amount :and when 
these wheels are supported on. the drums |4, the 
3O latter are shifted axially of. their respective shafts 
2 | a distance depending, on  the.extent of toe-in 
of the wheels. 
With the above in view, let it be..assumed that 
the drum .! 4 in Figure3 is-moved to the right by 
35 the wheel |3 supported thereby. As a.-. conse- 
quence, the lever 74, (Figure 6) is,swtmg in a 
clockwise direction about the pivot pin 7, and 
the rod 73 is moved inwardly fo impart .a corre- 
sponding movement to the piston 76. Inward 
4O movement of the piston 76 displaces fluid 
chamber 7 |, and causes the fluid in-the manom- 
eter tube 66 connected to the chamber.7| to fise 
an amount proportional to the extent of axial 
movement of the drum .4. On the other hand 
45 movement of the drum | 4 :to the left increases 
the capacity of the chamber 7! in the cylinder, 
and causes a drop in the level of the fluid con-. 
tained in the tube 68. The above description is 
equally applicable fo the drum |4 engaged bythe 
5O opposite wheel |3, although itis robe under-- 
stood that the two drums operate independently 
of one another. 
In order to facilitate adjusting the. vehicle 
wheels fo obtain the specifled alignment, or "toe- 
55 in,"' reference marks 96 are respectively located 
adjacent the tubes 66 in positions to designate 
the level of the liquid in-the tubes 68 when the 
drurns |4.are in their normal positions deter- 
mined by the centeringrollers 86 and stops 4'. " 
6o Thus by noting the fise or fall of the liquid with 
reference to the marks 96, the operator may 
quickly determine the condition of the v¢heels in- 
soler as alignment is concerned, and may readily 
make the necessary adjustments. The marks 
65 are respectively located on. plates.9 | which are 
adjustable lengthwise o the..tubes 65 to com- 
pensate for any slight axial displacement of the 
drums or rolls | 4 during initial setting of the-.ve- 
hicle wheels |3 on the drums. For example the 
7o drums |4 may be,shifted slightly fo the left when 
swinging the guide follet 47 inwardly te .yield- 
ably grip the adjacent heel between the rollers. 
Such movement, even though slight, would cause 
the.level of the !iquid contained in the tubes 
75 to drop with respect to t]ae referenc marks,-.and 
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this disrepancy may be readily.compensated for 
by merely adjusting the plates 9! fo bring the 
reference marks in. registration .with thè liquid 
level ...... " - - -. 
What I claim as my invention is: 
1. In a gage for indicating alignment of ve, 
hiile ground engaging wheels, a supporting frame 
structure, a supporting roll carried by the frame 
structure in a position to frictionally engage the 
periphery of one of the vehicle ground engaging 
wheels and having its axis extending in the di- 
rection of the axis .of the. ground engaging wheel 
engaged thereby, means supporting, the. roll on 
the frame structure for movement in opposite 
directions .along the roll axis and for rotation 
about the latter axis,, means for rotating the roll 
to impart rotation to the vehicle wheel engaged 
thereby, guide, rollers respectively engageable with 
opposite sides of the vehicle wheel engaged by. 
the supporting roll and fixed against movement 
with the supporting roll whereby rotation of the 
latter wheel between the guide roller shifts the 
supporting roll axially an. amount depending on 
the "toe-in" of the wheel, and means for indicat- 
ing the extent of axial movement of the support- 
ing roll. 
2. In a gage ïor indicating alignment of vehicle 
ground engaging .wheels, a supporting frame 
structure, a roll iarried by the frame structure in 
a position to friitionally engage the periphery of 
one of the vehicle ground engaging wheels and 
having its axis extending in the dfl:ection of the 
axis of the ground engaging wheel engaged there- 
by, means supporting the roll on the frame struc- 
ture for movement in opposite directions along 
the roll axis and for rotation about the latter 
axis, means for rotating the roll to impart rota- 
tion to the vehicle wheel engaged thereby, yield- 
able means respectively engageable with opposite 
ends of the roll to posit_ion the roll and resist 
axial displacement of the latter, wheel guiding 
elements fixed against movement with the roll 
and engageable with opposite sides of the wheel 
adjacent the periphery of the latter whereby ro- 
tation of the wheel between the guiding elements 
shifts said roll axialty against the yieldable posl- 
tioning means a distance depending upon the ex- 
tent of the wheel "run-out," and means for indi- 
cating the extent of axial movement of the roll 
in either direction. 
3. In a gage for indicating alignment of vehicle 
ground engiging wheels, a supporting frame 
structure, a roll carried by the frame structure 
in a position to friitionally engage the periphery 
of one of the iehicle ground engaging wheels and 
having its axis extending in the direction of the 
axis of the ground engaging wheel engaged there- 
by, means supporting the roll on the frame struc- 
ture for movement in opposite directions along 
the roll axis and for rotation about the latter 
axis, means for rotating the roll to impart rota- 
tion to the vehicle wheel engaged thereby, yield- 
able means engageable with the roll to resist axial 
shifting movement of the roll, a pair of guide 
rollers respectively engageable with-opposite sides 
of the vehicle wheel engaged by the roll and fixed 
against movement with the rol] whereby rotation 
of the latter wheel be/ween the gïile rollers shifts 
the roll axially against the action of said Yield- 
able means a distance depending on the extent 
the plane of rotation of the wheel deviates about 
a vertical axis from .a plane perpendicularto the 
roll axis, mens for relatively adjusting the guide 
rollers fo vary the distance therebetween, and 

means for indicating the extent of axial move- 
ment of the roll in either direction. 
4. In a gage for indilating alignment of ve- 
hicle ground engaging wheels, a supporting frame 
5 structure, a roll in the form of a drum positioned 
fo support a selected wheel of a vehicle and hav- 
ing its axis extending in the direction of the 
wheel axis, a shaft journalled on the frame struc- 
ture and extending axially through the drum, 
10: anti-friction means slidably supporting the drum 
on the shaft, a slidable driving connection be- 
tween the shaft and drum, yieldable means 
sisting sliding, movement, of the drum in either 
direction from a predetermined position on the 
15 shaft, means ïor rotating the shaft, and indicat- 
ing means operated in response to movement of 
the drum in either direction axially of the shaft. 
5. In a gage for indilating alignment of vehiile 
ground engaging wheels, a supporting frame 
2O. structure, a roll in the form of a drum positioned 
to support a selected wheel of a vehicle and hav- 
ing its axis extending in the direction of the wheel 
axis, a shaït journalled on the frame structure 
and extending axially through the drum, anti- 
25 friction means slidably supporting the drum on 
the shaft, a slidable driving connection between 
the shaft and drum, means for rotating the shaft, 
and positioning elements supported on the frame 
structure in positions to respectively engage op- 
30: posite sides of the vehicle wheel supported by the 
drum whereby rotation of the wheel between said 
elements shifts the drum axially of the shaft an 
amount depending on the extent the plane of ro- 
tation of the wheel deviates about a vertical axis 
35 from a plane perpendicular to the drum axis. 
6. In a gage for indicating alignment of ve- 
hicle ground engaging wheels, a supporting frame 
structure, a roll in the form of a drum positioned 
to support a selected wheel oï a vehicle and hav- 
4o ing its axis extending in the direction of the 
wheel axis, a shaft journalled on the frame struc- 
ture and extending axially through the drum, 
anti-friction means slidably supporting the drum 
on the shaft, a slidable driving connection 
45 tween the shaft and drum, yieldable means resist- 
ing sliding movement of the drum in either di- 
rection from a predetermined position on the 
shaft, means for rotating the shaft, rollers sup- 
ported on the frame structure in positions to re- 
5O spectively engage opposite sides of the vehicle 
wheel supported on the drum whereby rotation 
of the wheel by the drum shifts said drum against 
the action of the yieldable means axially of the 
shaft an amount depending on the extent the 
55 plane of rotation of the wheel deviates about a 
vertical axis from a plane perpendicular to the 
drum axis, and means for indicating the extent 
of axial movement of the drum relative to the 
shaft. 
60 7. In a gage for indicating alignment of vehicle 
ground engaging wheels, a supporting frame 
structure, a roll in the form of. a drum positioned 
to support a selected wheel of a vehicle and hav- 
ing its axis extending in the direction of the 
65 wheel axis, a shaft journalled on the frame struc- 
ture and extending axially through the drum, 
anti-friction means slidably supporting the drum 
on the shaft, a slidable driving connection be- 
tween the shaft and drum, means for rotating 
70 the shaft, a pair of rollers fixed against move- 
ment with the drum and respectively engageable 
with opposite sides of the vehicle wheel supported 
on the drum whereby rotation of the wheel by 
the drum shifts the latter axially of the shaft 
75 an amount depending on the "run-out" of the 
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9 
wheel with respect to a plane perpendicular to 
the drum axis, means supporting the rollers on 
the ïrame structure for relative movement to- 
ward and away ïrom each other to vary the dis- 
tance between the rollers, and an indicator op- 
erated by the drum. 
8. In a gage for indicating alignment of the 
ground engaging wheels at opposite sides oï a 
vehicle, a supporting ïrame structure, a pair of 
aligned axially spaced rolls positioned to respec- 
tively support the ground engaging wheels, 
means supporting the rolls on the ïrame strucN 
ture ïor rotation and ïor sliding movement along 
their aligned axes, means for rotating the rolls 
fo impart rotation fo the vehicle wheels, guide 
elements fixed on the ïrame structure and re- 
spectively engageable with opposite sides of the 
vehicle wheel supported on one roll whereby ro- 
tation of the wheels by said rolls shifts the rolls 
axially an amount depending on the extent the 
planes oï rotation of the wheels deviate about a 
vertical ards ïrom planes perpendicular to the 
axes of the rolls, and means for indicating the 
extent oï axial movement oï the rolls. 
9. In a gage ïor indicating the alignment of 
the ïront steering wheels of a vehicle, a pair of 
aligned axially spaced rolls positioned to re- 
spectively support the ground engaging wheels, 
means supporting the rolls ïor rotation and for 
sliding movement independently oï one another 
along their respective axes, means for independ- 
ently rotating the rolls to impart rotation to the 
vehicle wheels, guide elements fixed against 
movement with the rolls and respectively en- 
gageable with opposite sides of the vehicle wheel 
supported by one roll whereby rotation of the 
wheels by the rolls shifts the latter axially an 
amount depending on the extent the planes of 
rotation of the wheels deviate about a vertical 
axis from planes perpendicular to the axes of 
the rolls of the wheels, means supporting the 
guide elements for relative adjustment in direc- 
tions toward and away from one another to vary 
the distance therebetween, and means for inde- 
pendently indicating the extent of axial shifting 
movement of the rolls. 
10. In a gage for indicating alignment of ve- 
hicle ground engaging wheels, a supporting 
frame structure, a roll carried by the ïrame 
structure in a position to frictionally engage the 
periphery of one of the vehicle ground engaging 
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wheels and having its axis extending in the di- 
rection of the axis of the ground engaging wheel 
engaged thereby, means supporting the roll on 
the ïrame structure ïor movement in opposite 
5 directions along the roll axis and ïor rotation 
about the latter axis, means ïor rotating the roll 
to impart rotation to the vehicle wheel engaged 
thereby, a lever pivotally supported intermediate 
the ends on a part fixed against movement with 
10 the ro!l for swinging movement about an axis 
perpendicular to the roll axis, a follet supported 
on one end of the lever with its axis extending 
generally parallel to the axis of pivotal movement 
of the lever and having a rolling contact with 
15 one end of said roll, a fiuid displacement device 
connected to the lever for operation by the latter 
in response to axial displacement of the roll, and 
an indicator operated by the displacement de- 
vice. 
20 11. The gage set forth in claim 10 in which 
axial shifting movement of the roll in either di- 
rection from a predetermined position is resisted 
by yieldable means acting on said roll. 
12. The gage set ïorth in claim 10 in which 
25 the displacement device comprises a cylinder, a 
piston slidable in the cylinder and connected to 
the lever for operation by the latter, and a 
manometer tube having a fiuid connection with 
the cylinder atone side of the piston. 
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